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Agenda

9:00am-10:30am Vampir — Performance Analysis
Short break

10:45am-noon MUST — Correctness Checking
Lunch break

1:15pm-2:45pm  Hands-On

Short break
3:00pm-4:30pm Advanced Use Cases and
Discussion
60 SRensess RWTH
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About us

RWTH Aachen University
HPC Focus:

* Programming models

» Correctness tools

* |Immersive visualization

RWTH

Technische Universitat Dresden
HPC Focus:

» Performance analysis tools

« Data-intensive computing

* Energy efficiency
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Tools

Tools assist you in your HPC development:

e 00 MUST Outputfile

®00 . Trace View - /Users/holger/Work/Traces/wrf/0064_1h_memtrace/a.otf — Vampir
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Timeline [Ax] Function Summary
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4 - '| . Display Process Timeline
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] Type Function
5 | Function MED_BEFORE_SOLVE_IO
6 | Function Group WRF
7 ! Interval Begin 19.306343 s
8 ' Interval End 23.906272 s
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10 : Source Location mediation integrate.f:45
11 ! Function Legend
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Vampir: Performance optimization
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MUST Deadlock Details, date: Tue Mar 20 13:42:42 2012.

ack to MUST error report

The application issued a set of MPI calls that can cause a deadlock! The graphs below show details on this
situation. This includes a wait-for graph that shows active waiting dependencies in the deadlock situation and a
legend for this graph . The application still runs, if the deadlock manifested (e.g. caused a hang on this MPI

implementation) you can attach to the involved ranks with a debugger or abort the application (if necessary).
h Legend

Active MPI Call

N
Y Sub Operation
\

MPI_Sendrecv@1 |

MPI_Send@0
V.

N

tag=123

A waits for B and C,

A waits for B or C

H=7T L

MUST: Correct MPI usage
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Tool Consortia — Performance

Community efforts to make tools more versatile
N ™

Measurement: Score-P Analysis:

Partners: - TAU

m gns Tuning and Analysis Utilities
Technische Universitat Miinchen @ e E:'

EmEEEEE pEEEEN
EEREEEED oEEEEEE
EEEEEEED OOEEEEEE

) 16LICH s Vampir

FORSCHUNGSZENTRUM DRESDEN VAM,PIR
=
» Scalasca 1
UNIVERSITY OF OREGON scalasc@
.
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Tool Consortia — Correctness

Merging runtime MPI correctness approaches

TECHNISCHE
UNIVERSITAT
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4 N 4 .
Marmot Umpire
Developers: Developers:
EE?&*E"R'?% H L R I = ,,g ‘ = Lavyrence Livermore
DRESDEN LT e National Laboratory
Issue: Issue:
- Lack of Non-local checks L - Scalability, local checks

R e

/

-

MUST
Developers:

RWTH TECHNISCHE
UNIVERSITAT
DRESDEN

Ltg Lawrence Livermore
National Laboratory

Goal:
— Scalable, Push-button,
no false positives

~

)

RWTH
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Experts on Site

PnMPI, GTI, MUST, Vampir basics:
— Joachim Protze (protze1@linl.gov till Sept.)
ScoreP:

— David Boehme (boehme1@linl.gov till 2017)

TECHNISCHE w I H
UNIVERSITAT R

DRESDEN Matthias Miller, Joachim Protze, Tobias Hilbrich 9



Follow-Up

Do not hesitate to contact us
LLNL on-site experts:

— Joachim Protze (protze1@linl.gov till Sept.)

— David Boehme (boehme1@linl.gov till 2017)

Upcoming Score-P/NVampir/MUST tutorials:
-  EuroMPI 2014 tutorial:

,Practical Parallel Application Performance Engineering”

- SC’14 tutorial:

,Hands-On Practical Hybrid Parallel Application Performance Engineering”

- SC'14 tutorial:
,Efficient Parallel Debugging for MPI, Threads, and Beyond”
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Motivation

What happens in my application execution during a
given time in a given process or thread?

How do the communication patterns of my application
execute on a real system?

Are there any imbalances in computation, I/O or
memory usage and how do they affect the parallel
execution of my application?
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Motivation — Case Study

COSMO-SPECS a coupling of:
- Weather forecast model
— Detailed cloud microphysics scheme

COSMO: Cloud droplets COSMO-SPECS:
Approximation of Bin-wise discretization
cloud droplet size of cloud droplet size

JanP, o

Developer observation:
Runtime per iteration increases over time, why?

-
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Motivation — Case Study (2)

File Edit
. . L' 4 r/stuff/tracefiles/fd4/2010-11-08-cosmo-specs-fd4-sc10/cosmo-specs-orig/shm.otf (=)(=]
First 3 time || g ¢ SPECS performs I I |
Steps Of 20 SUb-tI me Steps +60 s +75s +90 s +105s +120s [ All Processes, Accumulate?r!‘é‘;ﬂcﬁgssl:g;:r;z per Function Group
COSMO_ orocess 0 per COSMO Step H H : : 70% 60% 50% 40% 30% 20% 10% 0"/:/IP
P 1 i i
SPECS run || EEEREEL.
Process 3 1.525% [JVT_API
Process 4 0.902% [|METEO

Process 5

Everthing ok

Last 3 time

Trace View - /data/mlieber/stuff/tracefiles/fd4/2010-11-08-cosmo-specs-lu=-svivjruainv-apeea-vi iy aw . we

0.77%

| courLE

: EmE28E B 2V 10,307 s-10.800'5
StepS Of - ‘Frmllne : - Function St y —

50% 40%

COS M O' Process 48
SPECS run Procees 50

Process 51

Heavy load _

Process 54

10,107s +25s +50s +75s +100s +125s +150s +175s +200s +225s +250s [ All Processes, Accumulated Exclusive Time per Function Group

30% 20% 10%

oS ————— [y

0.616%
0.358%
0.34%

Process

imbalance

~

56% MPI!

Cloud grows
in grid cells of (e e:
these MPI Process 63

7.103% [N MP_UTIL

0%

MP

VT_API

METEO
COUPLE

Process Summar

Process 64

ra n kS Process 65

Process 66 0s 50s

Process 67
Process 68
Process 69
Process 70
Process 71
Process 72
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Motivation — Case Study (3)

— Domain decomposition:

2D (horizontal) decompostion
iInto MxN processor domains

No dynamic load balancing

\

.
Lesson learned: IEI E_QB_E
Domain decomposition for j d b ﬁ_ﬁﬁ b &
detailed cloud microphysics L i{
must adapft to presence of
clouds. %; Il

/
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Workflow — Small Scale

Directly on front end or local machine

% module load vampilr
$ vampir

/7 1.0 ms 20 ms
. . ;[Vampir8 . .}
Multi-Core Trace Y
Score-P . ' !
Program File JEEREEEY  EEON | Ry HasE_ [REE
(OTF2) EE ey A e
Bww | :

\

/[

Small/Medium sized trace Thread parallel
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@ UNIVERSITAT Rw“'

" DRESDEM  watthias Miilier, Joachim Protze, Tobias Hilbrich 19




Workflow — Large Scale

On local machine with remote VampirServer

% module load UNITE vampirserver
% vamplrserver start —n 12

%5 module load UNITE vampir
% vampilr

VampirServer

1.0lms 20 ms

- "ffﬁlﬁlﬁﬁﬁﬁﬁﬁﬁiiféiﬁfﬂlﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁfi-

>.l..

CLCECRCRCAC R

f Y

r r r r Score-P

Talalaln
@==g :

r ’ M;;Ly-Core /v ]
gram
[ cors

LAN/WAN

Trace

File
(OTF2) Large Trace File
(stays on remote machine)

‘aeeE—

MPI parallel application

]




Workflow — Very Large Scale (Score-P 1.3)

On local machine with remote VampirServer

% module load UNITE vampirserver
% vamplrserver start —n 12

o
3

s module load UNITE vampir

vampir

VampirServer

CLCECRCRCAC R

T

( )

r r r r Score-P

Talaae
gi=l=ig

rr . Program

‘aaafe

LAN/WAN

Trace
File
(OTF2)

< Large Trace File
(stays on remote machine)

(Reduced file count to
avoid meta data

bottlenecks)

MPI parallel application

]
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Use Cases

Multi-

Paradigms:

* |Interaction
« Efficiency

Message
Passing:

» Patterns
» Payloads
» Latency & BW

System Interaction:

* Memory usage
» Cache

/O

* Network

Performance

Energy
Efficiency

» Correlation
* Energy saving

Evaluation

» Hot-Spots
» Compare
* Root-Causes

TECHNISCHE
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Use Cases — Multi-Paradigm Support

® M O _ Trace View - /Users/hilbrich/Downloads/tracefiles/picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir  (~ P d' )
; = = ® 15 31 :
ENkLWEeeTERES |%| 7 v | 87515100 aradigms
Timeline Function Summary ° M PI
20s 25s 30s All Processes, Accumulated Exclusive Time pe...

: ‘ : : 100 s 0s

ocess 0 e (| ZET— o || * Pthreads
s i 45.834 s !CUDA_KERNEL

CUDA[0] 0:1 . 17.667s | | CUDA_IDLE - CUDA
cuono1 02 =-HH—HHHHHr— e 1479 P

<1ls |CUDART_API
CUDA[0] 0:3  fpset—f-ort—pfr—oHe etk <0.1s |VT_CUDA .
CUDA[0] 0:4 ’ H**_H.H_1+H_+._+.}_.+_+.+. <100 ps !CUDA_SYNC V|ew_
cUDA(0] 05 fo—sfHf s —p—Hob A | | e [nitial
CUDAJ0] 0:6 -—*|--H—H—H—}-+—}—H—-HH+~—HH—§—{— Context View Function Legend

: M Application
CUDAI0] 0:7 . CUDART_API
: ] CUDA_IDLE

CUDA[0] 0:8 B CUDA_KERNEL
Thread 0:9 ™ CUDA_SYNC

; . MPI
Thread 0:10 | |l IMFE 00 ULAON (0T [ VT_CUDA
Thread 0:11  [| I {11V IIED 11 OV UMY O
theead 0:12 [T INNRECOT DIVIIWACACAON

2 L /

RWTH
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Use Cases — Multi-Paradigm Support

® M O _ Trace View - /Users/hilbrich/Downloads /tracefiles /picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir

Timeline
20s 25s 30s
Process 0 — S .
CUDAJ0] 0:3 : : : -
L R L R ]
CUDA[0] 0:6 TN BT T - TRV TV S T4y
: e S :
Thread 0:9 TN O R T RTINS :
‘ T T T umun;m m
Thread 0:12 LU0 0110 00 C0 REL R 01 BU10 00 VW0 110300 W 00000
CUDA[1] 1:2 Ho—u—;-HH—M—w—-;—HH—&—HH—u:
o L L L L
CUDA[1] 1:5 L—M—*—b—&o—l—“—h‘o—!—&—b—i—l—#ﬁ—b—i—d—l—(—d
s Tl (B TR A B 4T Mo ST T
CUDAIL 118 e Db
HIHE LI TR R LA e
Fi iyt

Thread 1:11 III I'l 'II=={III”II 'II lllllll IIII ”IIII‘IIIIl Hlmllll IIIIIHII ”III;lI“

i
[T OMATTL WA AT

ST ERLS B2

Function Summary
All Processes, Accumulated Exclusive Time pe...

100 s

flS 834 s

15 s

167.925 s Appllcatlon

17.667 s

Context View

CUDA_KERNEL
' CUDA_IDLE
1.479 s |MPI
<ls

<0.1s
<100 ps |CUDA_SYNC

31s
Lbe1:5287Sis

CUDART_API
VT_CUDA

Function Legend

-

Paradigms:

« MPI

 Pthreads
« CUDA

View:
 All

~

CUDA[2] 2:1 ‘ A LI ! N | M Application
CUDA[2] 2:4 : : : 5 EIJBAR'II')_A:PI
: : : A_IDL
. S T -
CUDA[2] 2:7  m-eim : : [ CUDA_KERNEL
Thread 2:12 W |”|':'|'|'Hi|m B CUDA_SYNC
Process 3 —— : B + M wmP
CUDA[3] 3:3 DY TUD AT A T G AT+ WA U T M VT_CUDA
AT LA B ST A TR FA AT TR
CUDA[3] 3:6 HW—HM—#—&M&H—OH—#—L—WH—#“—H—)E
mm“ T -
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{ e <»
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Use Cases — Multi-Paradigm Support

& M M
(o)

W Trace View - /Users/hllbnch/Downloads/traceﬁIes/plcongpu CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir

=ENi e ® F iE

Process 0
CUDA[0] 0:3
CUDA[0] 0:6
Thread 0:9
Thread 0:12
CUDA[1] 1:2
CUDA[1] 1:5
CUDA[1] 1:8
Thread 1:11
CUDA[2] 2:1
CUDA[2] 2:4
CUDA[2] 2:7
Thread 2:12
Process 3
CUDA[3] 3:3
CUDA[3] 3:6
Thread 3:9

25 I%WM

15 s

31ls
587 58S

Timeline Function Summary
NN G) A4 Filter Processes e pe...
=] Include/Exclude All E Include/Exclude All Lon
B GPU_COMM_GLOBAL 28/32 > 8 CUDA[1] 1:8 A RNEL
Communicators :"‘ GPU_GROUP 32/32 > E CUDA[2] 2:1 ‘LE
] MPI Communicator 0 0/4> | ™ cupA[2) 2:2
Process Hierarchy Q MPI_COMM_SELFO  0/1> | # cuDA[2] 2:3 AP
:,‘ MPI_COMM_SELF 1 0/1> E CUDA[2] 2:4 A
] MPI_COMM_SELF 2 0/1> | ™ CupA[2) 2:5 INC
',: MPI_COMM_SELF 3 0/1> E CUDA[2] 2:6
'_’ MPI_COMM_WORLD 0/4 > 8 CUDA[2] 2:7
& no1 32/52> | ™ cupA[2) 2:8
™ cupA(3] 3:1 jend
™ cupa(3] 3:2 ion
™ cupa(3] 3:3 F API
™ CuDA[3] 3:4 SLE
Number of processes ™ cupaB) 3:5 ERNEL
52 ™ cuDA[3] 3:6 YNC
™ cupA(3] 3:7
Selected processes ™ cupA(3)] 3:8 A
32 Y
( Reset ) ( Apply ) ( Cancel ) ( OK )/
7
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« MPI
« Pthreads
- CUDA
View:
« Filter




Use Cases — Multi-Paradigm Support

® M O _ Trace View - /Users/hilbrich/Downloads /tracefiles /picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir

Ve

Paradigms:

« MPI
 Pthreads
« CUDA

View:

o Just
CUDA

~

- I = H— = » 15 s 31s
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B 50 0 o B et Context View Function Legend
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Use Cases — System Interaction

Vampir'- [Trace View - /home/mkluge/threader scaling trace/dios mpi”23.otf]

W File Edit Chart Filter Window Hel

Help
lEruweeoTERLES

A

04.79's | il e —

metadata

metadata
server load

ExtCounter 0:1, Values of Coqnter "mds001/load_1" over Time

detailed per file and

summary statistics

TECHNISCHE
UNIVERSITAT

0 GiB
73.626 GIB [N
14.305 MiB |/fastfs/mkluge!threaderfdatabasefsingIeJ 164
) 14.301 MiB |/fastfs/mkIuge/threaderfdatabasefsingle/3768
14.301 MiB |/fastfs/mkIuge!threaderfdatabase;singlel2696

Timeline : Function Summary ————— —— Function Legend ——
100 s 200s 300 s 400 s 500 s 600s | Al Processes, Accumulated Exclusiv... ™ Application

: : : : ; N 10,000 s -7 uBc1/0
Process 28 > o 31,1168355 | fopenss Al M wmei
Process 2 ST ST S | e E VA
Process 30 - ! ! - = ! ” i ! ! > ! o t —_ 12,937.123 s MPLBarrier
Process 1 S LT mm— | 0 S
Pocess 2 I 1o 1 o 1 LTI, | .

E . E = ; = /O Summary
ExtCounter 0:1, Values of Counter "MDS001 remote procedure calls/s" over Time 2l[ Al Processes, Read, Sum of Size per File

v

Context View
= == Master Timeline £ |

Property I Value

-+

Display Master Timeline
Type 1/0O Event
Initiator Process 5

i a|[ File Name /fastfs/mkluge/threader_database_single/3234
H File Group fileio

4K o] § ,_ E - TS ‘ Operation READ
3K J’E Interval Begin 252.270591 s
2K Interval End  252.335219 s
1K Duration 64.6285 ms
i 31 Size 21.536133 KiB
KN ‘ | DataRate  333.229654 KiB/s A

detailed per

event data

DRESDEN Contact: Michael Kluge (TUD) 28

Ve

Interaction:

MPI
I/O calls

/O
system
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Use Cases — System Interaction (2)

T 'E Interaction:

" node MDS RA|D|---! |+ MPI
=-1 node ! 1|+ O calls
i 0SS L1 e 1/O
=== node I
! i RAID ---i ! system
=== node 0SS N
i RAID |7 |
| L
i 0SS _ |
| © » |
: = 2 !
: 55 Do
: [ 1 1
I I 1 1
| <= |
I |
i frace <Packend, cache__! |
\_application events____ < throughput, 10PS __:

node local events N J
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Use Cases — Energy Efficiency

% File Edit Chart Filter Window Help
ExkBeIEG2S &4V NITTIIELISITINNEERRIRNERERnrnnenr
21.5s 22.0s 22.5s 23.0s 23.5s 24.0s 24.5s ’
~ Process 0 = = = = = = | | | | = || = [
ihhfeaj gj E '=' E E E E a Use performance counters to identify
rea H ' . .
Thread 06 E l=' E E E E memory bound regions
Thread 0:8 -™ || || | || | .
Thread 010 E E E E E E * Next step.. Reduce concurrency in
Thread 0:12 - = m—— ===\  these regions (DCT
Thread 0:14 = = = = = = = : E E : E E = E
Values of Metric "PAPI_L3_TCM" over Time in # g
Process 0 I MR Wi I (NN NE NI NN NN (M) NN NN mE m
IO BN ‘BN BN BN BN BN BN ‘BN ‘BN BN BN BN ON
pELCRE BN BN B BN BN BN BN BN BN BN BN BN AN |
Teead0:3 - I HE R O B B B B B B B BB B
U BN BN BN BN BN BN BN ‘BN ‘BN BN Bn BN OGN
piCtICEEE B BN BN BN BN BN BN BN BN BN BN Am O B
Teado:e [l [l HE HE B B B B B B B B B -
Thread 0:7 . - - - - - - - - - - - - .
| | B |
0.0 M 7.5 M 15.0 M 22.5M 30.0 M 37.5M [+
2|2.0455 | | :

TECHNISCHE
@ UNIVERSITAT
DRESDEN

NAS Parallel Benchmark sp.C on Intel Xeon E5-2670 Rw-rH

Contact: Daniel Hackenberg (TUD) 30



Use Cases — Energy Efficiency (2)

W File Edit Chart
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Use Cases — Energy Efficiency (3)
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Use Cases — Evaluation: libadapt

Library that can handle region enters and exits
and change system properties

Easy to use

Energy efficiency settings

DVFS: Dynamic Voltage and Frequency Scaling
DCT: Dynamic Concurrency Throttling

Small interface
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Use Cases — Evaluation: libadapt, Example
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Tracing — Monitors

Score-P supports multiple performance analysis tools

-
Measurement: Score-P

Partners:

T

Technische Universitat Minchen @
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RWNTH

German Research School

O UNIVERSITY OF OREGON

~N

%

/

\_

Analysis:

* TAU

* Vampir

» Scalasca

ning and Analysis Utilities

EEEER
sEEEn
T

annEg

amnEg
LT sEEEEEN
”””””””””
,,,,,,,,

5cala5Ca

RWTH

o /
Measurement:
VampirTrace
(Legacy)
Just for Vampir
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Tracing — Monitors

Score-P supports multiple performance analysis tools

-
Measurement: Score-P - Fo U@“’!@QHW )
Partners: - QpenSoygee (BSD
Technische Universitat Minchen g@ - b rent VerSion: 1.2TuningandAnalySl ilitie:

i » Vampir iR
@ botieroorhnsg VAMEIR

- :] Y,

Measurement: ding
VampirTrace =
(Legacy) | !

Just for Vampir — Only bug fix releases D
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Tracing — Monitors, Score-P Ecosystem

Periscope

Instr.
target
application
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\ A A 4

CUBE4
report

CUBE4
report

Scalasca wait-
state analysis

OTF2

TAU ParaProf

X paraProf: uintahts. [BEE
File Options Windows Help

etric: P_WALL_CLOCK_TIME
alue: Exclusive

traces

———
[EEHEIIHETT

IKSWNIFIAAU]
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Tracing — Overview

4>[ Application ]
. | Trace
<4—{ Score-P |} Data

Workflow:
Attach Score-P to application
Run with the attached monitor
Result: trace/profile data
Analyze the trace with Vampir
Repeat to:
Adapt instrumentation (“what you measure”)
Evaluate result of a change
60 SRensess RWTH
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Tracing — Score-P Architecture

Call-path profil
Event traces (OTF2) (aCUFgE 4,p_:_oA|Ue)s I

1

Score-P measurement infrastructure

or s r

Online
interface

Hardware counter (PAPI, rusage)

s

Instrumentation wrapper

Process-level Thread-level Accelerator-based Source code User
parallelism parallelism parallelism instrumentation instrumentation
(MPI, SHMEM) (OpenMP, Pthreads) (CUDA) . .
Application
£ TECHNISCHE RWTH
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10ms '—'f,/
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Tracing — Instrumentation
4’[ Application Trace Performance Visualization g

. W—> Data ERO —

Source level MPI Profiling Interface RuntlmeIlerary

— Compiler - MPI Pthreads

- Manual - NVIDIA CUDA

- OpenMP with - OpenSHMEM
Opari2 (Cray-SHMEM)

- Tau PDT — External counters

— Plugin counters

Operating System Hardware
— Resource usage - Performance counters
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Tracing — The Hard Part

4>[ Application
. Trace
% Dotz

/. AN

Adds Overhead at runtime

Temporarily stored in
=> Overhead must be low main memory
for meaningful

. = Limited size
performance analysis

Event tracing requires trade-off’s:

= Only add the data sources you need

=> Limit granularity (i.e., filtering)

Thus: Score-P default is a profiling experiment
60 SRensess RWTH
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Tracing — Usage

Compiler pre-command provides instrumentation:

CC=gcc CC=scorep gcc
CXX=g++ CXX=scorep g++
F90=gfortran FO90=scorep gfortran
MPICC=mpicc MPICC=scorep mpicc

Basic Score-P usage:
Put “scorep” in front of compiler commands
Re-compile & re-link
Run as usual (details follow)

User function instrumentation: compiler-based
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Tracing: Good Practices

Traces can become large; Their handling challenging

Trace size proportional to: number of processes/threads
(width), duration (length), and measurement detail (depth)

Intermediate flushes => High degree of perturbation
Either use less detail or larger trace buffers

Traces should be written to a parallel file systems
E.g. “/work”, “/scratch”, or “/p/Iscratchc”

Moving large traces can become challenging

However, systems with more memory/core can analyze
larger traces

Alternatively, undersubscribe for increased memory/core

ratios
TECHNISCHE
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Visualization: After Tracing

- "‘h“

—

0@ ‘k-'; :

i

s=® Compute Nodes Login Dekstop
: ‘\& (Batch ]ObS) '. \ Nodes System

i .
r.rlrlrlrl
GGGG%

iﬁfhaﬁam

(OTF2)
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Visualization: Best Option (Analysis on HPC system)

+ Best performance, low response time

- Tunneling to connect to batch job

- Installation on desktop system needed

o Compute Nodes
(Batch jobs) 5

Dekstop

TCP Socket
connection

—
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Visualization: Alternative (Analysis on HPC system)

—

o Compute Nodes

+ Simpler setup, no installation on desktop

- X11 forwarding needed (use: ssh —XC

)

- Bandwidth and response time can be critical

Login Dekstop
(Batch jobs)
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Visualization: Most simple (Analysis on Frontend)

+ Minimal setup (no installations, no batch job)

o "‘{ ‘ - X11 forwarding, bandwidth, and response
\h

—

nw \s-v.

- Only small traces

i

o Compute Nodes
f ‘\& (Batch jobs)

r"l i "l =
GGGG%
e i r
File | r-. r. r. r. =\

(OTF2)

Login Dekstop

Nodes System

rhﬁﬁﬁ%

’ "W _ ’
‘ ”"

i T and analysis:
Vampir
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Visualization: Most simple (Analysis on Frontend)

ssh —XC <user>@<machine>
module load vampilr
> vampir <scorep-trace-directory>/traces.otf?

/0 o> Compute Nodes
System f:"\’é (Batch jobs)

rﬁﬁﬁﬁ
Gﬁﬁﬁw@
e I g
(g%;) f rrilri.'iiliilvﬂ
GGGG

g "fw :

Login Dekstop
Nodes System

. . " p "
i P and analysis:
e Vampir
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Advanced — Performance Radar
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Advanced — Performance Radar
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Advanced — Overlays
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Advanced — Overla
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Advanced — Overlays
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Advanced — Overlays
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Advanced — Derived Counters
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Advanced — Compare View
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Advanced — Compare View
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Advanced Visualization — Compare View
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Advanced — Clustering View

Group similar processes together:

o Vampir - [Trace View - /home/dolescha/tracefiles/feature-traces/wrf-p6d-io-mem-rusage/wrf. Th.otf]
' File View Help -8 x
View Chart Filter
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Process Summary
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0s 30 s
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Advanced — Long Tracing Runs (1)

Tracing long running applications is hard

Case:
Long running application (~50min)
Non-reproducible bad performance in iterations
Coarse-grained traces gave no insight
Fine-grained traces would not fit into memory

Solution:
Score-P (also in VampirTrace) feature “Rewind”
Allows to discard parts of the trace buffer
Controlled via instrumentation API
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Advanced — Long Tracing Runs (2)
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Advanced — Long Tracing Runs (3)

Zoom into a
slow iteration
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Advanced — Long Tracing Runs (4)
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Advanced — Sampling + Tracing

Long running applications:

Requires large buffers or heavy filtering
Creating a filter requires runs in advance
Codes with many small functions (e.g.: C++):

Function instrumentation a challenge
In both cases, sampling simplifies workflows:

Main |
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/ ORNL, Co- operatlon

Advanced — Sampling + Tracing (2)

subcontract no.
4000128345
Score-P 1.3 supports a combination of:

— Tracing for MPI events
- Sampling for everything else
Simple configuration, e.g.:

o

export SCOREP ENABLE TRACING=true
export SCOREP ENABLE PROFILING—false
export SCOREP ENABLE UNWINDING=true
export SCOREP TOTAL | MEMORY=200M
export SCOREP SAMPLING EVENT=TIMER
export SCOREP SAMPLING . PERIOD=10000
export SCOREP EXPERIMENT DIRECTORY—\
'bt-mz C. 128x2 _trace unwinding'

o° o° o° o° oP°

o®
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ORNIL, Co- operatlon

Advanced — Sampling + Tracing (3)

e el

subcontract no .
X' Trace View - [trcdata/tracefiles/tschueter/bt-mz_C.128x2_trace_unwinding/traces.

4000128342
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Advanced — Subset Loading

Quick look at large trace file with:
- Just a specific time interval

— A subset of the processes

File Help
8 I

Time

G 0 O 0 DO

From: [ 0 ] | Seconds

To: | 208.364 || seconds

Markers

Type “ Process, Processgroup Time Description

The marker view cannot be displayed. The given trace file does not contain any marker
event data. Please refer to the manual of your program monitor, e. g. VampirTrace, on how
to enable the recording of marker event data.
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